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Abstract 


Taking into account the psychophysical development of a young person, a child in particular, attention 
should be paid to forming certain habits related to physical activity, health, nutrition, hygiene, and 
aesthetics during the preschool period as such habits will be of utmost importance in his/ her adult life. 
Physical activity of children affects various health parameters both today and in the future. Specialists 
draw attention to the correlation between physical activity and the development of the musculoskeletal 
system, body posture, the nervous, respiratory and vegetative systems. The lack of physical activity may 
result in cardiovascular diseases or obesity. These are just some of the reasons for which people need 
Physical activity in their lives. Bearing in mind the lack of research on this issue, it was decided to conduct 
research on the physical activity of children (210 students) aged 4-6 attending selected kindergartens 
located in the town of Biata Podlaska, Poland. The level of physical activity of children was measured 
with the use of special devices, so called actigraph units (accelerometers in Polish). Due to a small 
size of this wrist-watch-like device, movements of children or their participation in games and different 
forms of activities in kindergarten were not hampered. On the basis of the collected data, statistical 
analysis was performed. Non-parametric statistical tests were used in order to identify the relationship 
between variables of the physical activity level and sex, age and weight of a child. Data analysis revealed 
statistically significant differences between the level of physical activity and some personal characteristics. 
The research conclusions, which will be helpful in providing effective education in the field of physical 
activity, were made available to kindergartens. 

Keywords: actigraph, accelerometer, kindergarten, pre-school child, physical activity. 


Introduction 


Nowadays the conviction about the need for physical activity as a permanent and 
necessary factor to maintain health is deepening. Among the ranking of factors that maintain 
and multiply health, it occupies a priority place. It is an indispensable element affecting 
the health and well-being of people. At this point, it should be noted that there are many 
definitions of physical activity in which different elements of this problem are noticed and its 
multidimensional character is emphasized (Barankiewicz, 1998; Drabik, 201; Bielski, 2005). 
Jozef Drabik believes that "physical activity is a key and integral component of a healthy 
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lifestyle. Without it, no strategy of health, its maintenance and multiplication is possible, and in 
children — proper development " (Drabik, 2001, p. 5). 

Since during millennia of the evolution of the human race, physical activity was a 
necessary condition for survival, 1t became a part of human nature. Therefore, the appropriate 
level of physical activity of modern man not only favours the functions and development of the 
body, but also has a positive effect on the psyche and well-being (Pawlucki, 1996). 

Lack of regular physical exercise is the cause of the development of many chronic 
diseases, what is more, the detailed results of epidemiological and clinical studies prove that 
these diseases are more common in people who take physical activity to a small extent or do not 
take it at all. Hypokinesis (lack of movement or its insufficient dose) is considered even as one 
of the sources of the obesity epidemic (Cordero-MacIntyre, Peterson, Fukuda, Gungur, 2006) 
and the accompanying metabolic syndrome (Bloomgarden, 2004), it is also considered one of 
the causes of ischemic heart disease (Janssen, 2007) and cancers (Mao, Wen, Johnson, 2003). 

In contrast to hypokinesia, the appropriate dose of physical activity brings many health 
benefits (Bruunsgaard, 2005), among others it improves the efficiency of the cardiovascular and 
respiratory system (Watts, Beye, Siafarikas, O'Driscoll, Jones, Davis, Green, 2004) and delays 
the appearance of symptoms of these diseases (Schnohr, Lange, Scharling, Jensen, 2006). The 
life capacity of the lungs, breathing depth and oxygen consumption are also increased, and the 
number of breaths per minute and the amount of oxygen debt are reduced. In addition, strong 
respiratory muscles shape the chest, causing it to grow and improve the body posture, which 
improves the supply of oxygen to the body. 

Movement is used successfully everywhere where development deviations can be 
eliminated or mitigated through appropriate exercises and in the therapy of many developmental 
disorders and diseases (Bielski, 2005; Pawtucki 1996). The research confirmed the unique 
importance of physical activity in the prevention of civilization diseases and proved its affiliation 
to the main determinants of the human health field (Cendrowski, 2002). 

It should be noted that "physical health is not the only benefit of physical activity, but 
also the significant value associated with emotional experiences shaped in the common play, 
game, dance, singing, etc." (Cendrowski, 2002, p. 11). 

In the broad context of health and emotional factors, the importance of physical activity 
in learning process was appreciated. Researchers have proven that about 50% of learning 
abilities develop up to the fourth year of life, and further 30% before the end of the eighth 
year (Woynarowska, Kowalewska, Izdebski, Komosinska, 2010; Wolanski, 2012). During this 
period, the main nerve pathways are created, enabling lifelong learning. They will continue 
to form, but the foundations are shaped in the years mentioned. Children, through regular 
exercises, greatly support brain development. This is because the so-called atrial system is 
stimulated. Physical exercises stimulate the maturation of the motor centres in the brain, which 
improves the development of motor fitness. The speed of conduction of nerve stimuli increases, 
coordination of movements is improved (Osinski, 2003; Wolanski, 2012). 

As mentioned before, the importance of physical activity in human development is 
particularly important in the pre-school period (3-6 years), when the child grows, develops, 
learns behaviours, assimilates norms, values and shapes habits. To develop the child's physical 
activity in a professional way obliges the Program of Pre-school Education (Journal of Laws of 
24 February 2017, Item 356). The said document contains provisions obligating kindergartens 
to create conditions and implement in practice all the activities of children, including physical 
ones, among others developing motor skills in the field of large and small motor skills that will 
be necessary in school education. 

Due to the fact that in Poland there are almost 90% of children aged 3-6 in pre-school 
education, the importance of the work of these institutions in the area of physical activity seems 
to be leading. Bearing in mind the concern for the proper development of a child and taking into 
account the fact that there are no studies on the level of physical activity of pre-school children, 
it should be assumed that there is a need for this type of research. 
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The main purpose of the research was to identify the actual level of physical activity of 
children during their stay in kindergarten. The following research problems were formulated 
with regard to the research purpose: 

1. What physical activity level do 4 to 6-year-old children demonstrate during educational 
classes in kindergarten in one day’? 

2. Does the physical activity level of children depend on their sex or age? 

3. Is weight and height (Body Mass Index) of significance in undertaking physical activity 
by children? 


Methodology of the Research 
General Background 


The conducted research is a part of the research on physical activity of pre-school 
children. Taking into account the presented problems, the research was carried out in Poland in 
three local kindergartens in city Biata Podlaska. Children who had a written consent from their 
parents or legal guardians joined the tests. Measurements of the level of physical activity of 
children were made using special devices, so-called actigraphs (MTI7164), which determined 
the objectivity and accuracy of the test results. 


Procedure and Data Collection 


The research was performed from the 4" to the 30" of September 2017. Before its start, 
each child’s weight and height were measured. The collected data: sex, age, weight and height 
were recorded in the computer programme. Every day of testing, an actigraph unit was worn on 
the wrist by children starting at 8.30 a.m. Due to a small size of the device, it did not interfere 
with normal activity of children, e.g. jumping or running. Actigraph units were removed at 3.00 
p.m. when kindergarten classes were over. There were 20 devices available to measure physical 
activity of children, so 20 children were tested at the same time in one day. The data from 
actigraph units were entered into the computer system every day after the completion of testing 
in kindergarten. The research was conducted for the period of twenty-one days in September 
2017. 


Data Analysis 


Statistical analysis of the obtained data was performed in the STATISTICA v. 10. 
program. For the examined characteristics defining the level of physical activity of children, 
arithmetic means were calculated. In order to detect statistically significant differences, non- 
parametric U Mann-Whitney test and Krsukal-Wallis tests were used. In all analysed cases, the 
significance level was assumed p=.05. 


Participants 
The research included children aged 4 to 6, attending three kindergartens in Biata 
Podlaska, i.e. Self-Government Kindergartens No. 14, No. 10 and No. 6. The body running the 


mentioned facilities is the Self-Government of Biata Podlaska. The basic data of the studied 
group of children are presented in Table 1. 
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Table 1. Basic information data concerning children participating in the research 


(N=210). 

Variable Number of children Structure (%) 
Sex 

Girls 93 44.29 
Boys 117 50. /1 
Age 

4 years old 21 10.00 
5 years old 98 46.67 
6 years old 91 43.33 
BMI — Body Mass Index 

Thinness 90 42.65 
Normal weight 108 51.47 
Overweight iZ 5.88 


210 children participated in the research, 55.71% of which were boys, and 44.29% were 
girls. The smallest group were 4-year-old children, while groups of 5- and 6-year-old children 
were comparable. 


Results of Research 


Three levels of intensity of physical activity were determined using activity measuring 
devices. These are levels of moderate, low and sedative intensity (also known as sedentary). 
Due to the psychophysical correctness of a child development, physical activity with moderate 
intensity is the most beneficial. 

Detailed results of the children's examinations, which determine the levels of physical 
activity are as follows: 

1) high activity level — 0% of children; 

2) moderate activity level — 43.8% of children; 

3) low activity level — 49.7% of children; 

4) below-low activity level, referred to as sedative mode — 6.5% of children. 

Regarding these results, 1t should be noted that physical activity at a moderate level was 
recorded only in approximately 43.8% of the studied population. Thus, the results of over 50% 
of the examined children are unsatisfactory, which may in the future lead to the consolidation 
of bad habits, overweight, faulty posture or other developmental constraints. 

The results of the intensity of physical activity of children, including gender, are shown 
in Figure 1. 
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Sedentary lifestyle Low intensity activity Moderate intensity activity 
Z=0.57, p=0.5710 Z=2.47, p=0.0135 Z=2.12, p=0.0340 


OGirls Boys 





Figure 1: Intensity of physical activity of the examined children, including sex. 
Z-value of the Mann-Whitney U test. 


The data presented in Figure 1 show that boys are more physically active compared to 
girls. On a moderate level, they achieved better results. In turn, the girls' results are slightly 
higher at the low level compared to the boys indicate their lower activity. The collected data 
allow to suppose that boys prefer movement activities, such as games, running, ball games and 
accessories. However, girls prefer classes at tables such as painting, drawing, writing, listening, 
singing, playing with dolls, playing home or resting. Based on the calculated values of the 
Mann-Whitney U test and the assumed significance level of p=0.05, it should be stated that the 
observed differences between the sexes at two levels of physical activity, namely a moderate 
and a low one, are statistically significant. 

Figure 2 shows the results in terms of the intensity of physical activity of the examined 
group of children depending on their age. 
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Figure 2: Intensity of physical activity of the examined children, taking into 
account their age. 
H-value of the Kruskal-Wallis test. 
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The obtained data shows that 5-year-old children show the highest physical activity in 
kindergarten in comparison with 6-year-old and 4-year-old children. However, these are not 
statistically significant differences. Based on the calculated values of the Kruskal-Wallis test 
and the adopted level of significance, p=0.05 it is stated that there is no significant statistical 
differentiation in the physical activity of children depending on their age at a moderate and low 
level. Statistically significant differences were observed at a sedentary level. 

Figure 3 illustrates the intensity of physical activity of the examined group of children 
depending on their BMI. 
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Figure 3: Intensity of physical activity of the examined children taking into 
account their BMI. 
H — value of the Kruskal-Wallis test. 


On the basis of the calculated value of the Kruskal-Wallis test and the adopted level of 
significance p=.05, it can be stated that there is no significant statistical differentiation in the 
physical activity of children depending on their BMI. 

Physical activity of children was determined using the Steps Per Minute test in which the 
number of steps taken by a child in one minute is counted. Figure 4 illustrates the results of the 
Steps Per Minute test taking into consideration children’s sex and age. 
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Step Per Minute 


Sex Z=3.15, p=0.0016* 


Age H=3.04, p=0.2187 


BMI H=0.37, p=0.8310 





Figure 4: The number of steps per minute performed by children, including 
gender and age. 

Z — value of the Mann-Whitney U test, H-value of Kruskal-Wallis test, * significant variation 

at p=.05. 


The data presented in Figure 4 shows that the best score from the Steps Per Minute 
test was achieved by boys. The results of the U Mann-Whitney and Kruskal-Wallis test at the 
significance level of p=.05 allow to conclude that there 1s a significant statistical differentiation 
of results depending on the sex. However, the results of the children's test with regard to age are 
very similar. Small differences were found which, using statistical tests, did not confirm their 
significance. 

Summing up the results of the conducted research stated that in all age it should also be 
groups, boys showed greater physical activity than girls. The biggest difference between girls 
and boys was found in the group of 6-year-old children, the smallest in the group of 4-year-old 
children, although it was slightly smaller than the difference between girls and boys in the group 
of 5-year-old children. 


Discussion 


The aim of the undertaken research was to learn the level of physical activity of children 
aged 4-6 during educational and upbringing activities in kindergarten in one day. The mentioned 
goal was implemented in several selected kindergartens in Biata Podlaska. The mentioned 
facilities have similar housing conditions, are run by Self-Government, they implement the 
core curriculum of pre-school education and a similar plan of work with children during the 
day. The aforementioned similarities are the basis for stating that children in kindergartens 
in Biata Podlaska have similar conditions to develop physical activity. Therefore, it can be 
assumed, considering the developmental age of a child (4-6 years), which is characterized 
by a strong need for movement, that the level of physical activity manifested by children in 
kindergarten should be similar and at the correct level. It should be emphasized once again 
that all kindergartens are obliged to implement the guidelines contained in the Program of Pre- 
school Education, in which the Ministry of National Education indicated the skills that a child 
should achieve after reaching the age of 6, including physical fitness skills, which is among 
others, the element of child's achievement of school readiness. The mentioned document does 
not give ready solutions regarding the selection and application of specific methods of work of 
teachers with children in kindergarten. This issue was left to the teachers’ disposal. Teachers 
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draw up the kindergarten work plan themselves choosing the forms, methods and techniques of 
working with children taking into account many factors such as the rate of child's development, 
the need for movement, interests, predispositions and talents. The results of the research carried 
out among 210 pre-schoolers revealed that only 47.8% of children demonstrated physical 
activity at a moderate level, and 5.8% of children showed a sedentary level of physical activity. 
No high activity level was observed. 

Considering the biological development of a child of this age, 1.e. the development of 
bone and muscle tissue, maturation of the nervous system, the final stage of innervation of 
muscle groups, lack of physical activity at an appropriate level may be a limiting factor for 
a child development in both physical and intellectual dimensions. The relationship between 
physical activity and child development is undisputed. That is why, more and more specialists 
in the field of health pay attention to the key importance of the kindergarten in the process of 
physical activation of children. 

European research on physical activity level of children, depending on age, sex or even 
the kind of kindergarten, comprises the research performed in Denmark, Portugal and Poland. 
The research in the above-mentioned countries revealed differing levels of physical activity 
of kindergarten children, even of the same age. Physical activity of children in Denmark was 
tested using special devices called accelerometers. The research results revealed that about 50% 
of 4 to 6-year-old children engaged in a moderate level of activity, and girls were less active in 
comparison with boys of the same age (Pate et al., 2006). Another research on physical activity 
of 4 to 6-year-old children during their stay in kindergarten was performed in Porto, Portugal. 
The research was conducted with the use of accelerometers for the period of 7 consecutive days 
and examined the relationship between physical activity and obesity of children. The research 
results indicated that boys were more active and had a lower obesity rate than girls (Vale et al., 
2013). 

Current research results show an increasing tendency to limit physical effort of people 
(especially children and adolescents) in favour of mental effort and a static lifestyle (Merkziel, 
Chalcarz, Deptuta, 2011). 

We also observe a tendency of the family's weakening role in shaping physical activity, 
e.g. after the child's return from kindergarten to home. In the majority of children, they spend 
time at home in a way that is not very physically active, because more and more often both 
children and their parents prefer passive leisure activities (Korpak, Bergier, 2013). The results 
of the research conducted in Sweden on 4-year-old children exemplify this trend. The aim 
of the research was to compare physical activity of children during five days of their stay in 
kindergarten with their physical activity at the weekend at home. The research results revealed 
that physical activity of children during the weekend is lower in comparison with their activity 
during their stay in kindergarten. Most children spend their leisure time at home with their 
family in a passive way (Berglind, Tynelius, 2018). 

The purpose of the research was to determine the differences in the level of physical 
activity of children depending on individual factors, mainly gender and age. In Poland, so far, 
no research has been recorded in the field of physical activity measurement (using actigraphs) 
of children aged 4-6 during educational and upbringing activities in kindergarten. In the context 
of the Danish research, the results of research from Polish kindergartens carried out in Biata 
Podlaska show a similar tendency. At the same time, the physical activity test was extended 
by an additional Steps Per Minute test. The results of this test showed differences between 
girls and boys, which turned out to be statistically significant. This allowed to conclude that 
individual factors, especially sex, significantly affect the physical activity of children aged 4-6. 
A similar tendency in terms of physical activity was observed in the comparative analysis of 
physical activity of adolescents from six countries conducted by Jozef Bergier and Matgorzata 
Wasilewska, in which a downward trend in activity was observed depending on sex and age. At 
the same time, the relationship between activity and cultural factors was pointed out (Wasilewska, 
Bergier, 2015). There were also reports on the physical activity of school youth depending on 
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the type of place of residence carried out with the help of the International Physical Activity 
Questionnaire IPAQ. Schoolchildren, especially boys living in family homes, are characterized 
by a higher level of physical activity than their peers living in blocks (Bergier, Niznikowska, 
Bergier, Junger, Salonna, 2016). Examination of the physical activity of kindergarten children 
depending on their family environment and living conditions will probably be another objective 
of the research, which is going to be continued because of its importance to the health of 
children. 


Conclusions 


On the basis of an analysis of the collected empirical data, the research conclusions were 
drawn, which would be helpful in organising effective educational work in kindergartens in 
the field of physical activity. Unfortunately, the level of physical activity of more than 50% of 
children during one day of their stay in kindergarten, which was measured objectively with the 
use of actigraph units, is a disadvantage for normal development, and may result in decreased 
mobility, faulty postures or even obesity in the future. These are just some of the negative 
consequences of the lack of optimal amount of physical activity in child development. 

Therefore, it has been recommended that kindergartens, being the major institution 
organising physical activity for children aged 4-6, should modify their educational work and 
introduce various forms and methods of physical activity in order to encourage children to 
engage in it. Bearing in mind the research results indicating lower physical activity of girls 
in comparison with boys, it has been recommended that teachers should individualise their 
actions. Such approach is particularly advisable in the case of a group of students who need 
support, not only girls but all children whose physical activity level was identified as sedentary. 

On the basis of the research findings it can also be concluded that parents should spend 
their free time with children in an active way. Children’s active participation in leisure activities 
may form pro-health habits in their future adult lives. The conducted research showed that there 
is still a need to perform further research and have a further discussion on physical activity 
of children because the brain and body systems are developed in the kindergarten period. 
Moreover, in the same period children shape their habits and acquire values, to which health 
certainly belongs. Thus, bearing in mind the importance of the presented problem of physical 
activity of children, it should be stated that this issue will be the subject of further research. 
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